Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.008 Å; R factor = 0.067; wR factor = 0.175; data-to-parameter ratio = 12.7.
In the title hydrated salt, C 4 H 15 N 3 2+ ÁC 14 H 8 O 4 S 2 À Á2H 2 O, the dication (with both terminal -NH 2 groups protonated) adopts a U-shaped conformation, the N amine -C-C-N azanium torsion angles being 57.9 (6) and 60.3 (6) . The dianion is twisted: the central C-S-S-C torsion angle is 81.3 (2) and the dihedral angle between the benzene rings is 85.4 (3) . In the crystal, a chain in the a-axis direction mediated by water-carboxylate O-HÁ Á ÁO hydrogen bonds through a sequence of alternating 12-membered {Á Á ÁOCOÁ Á ÁHOH} 2 and eight-membered {Á Á ÁOÁ Á ÁHOH} 2 synthons occurs, which involves only one of the carboxylate residues. The second carboxylate residue participates in N-HÁ Á ÁO hydrogen bonding, generating a three-dimensional network, along with azanium-water N-HÁ Á ÁO hydrogen bonds.
Related literature
For related studies on co-crystal/salt formation involving 2- [(2-carboxyphenyl) 
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Broker & Tiekink, 2007; Broker et al., 2008) . The asymmetric unit of (I) comprises an di-aminium cation, Fig. 1 , a dinegative 2-[(2-carboxylatophenyl)disulfanyl]benzoate anion, Fig. 2 , and two solvent water molecules of crystallisation.
Confirmation that protonation has occurred at each of the terminal primary amines is found in terms of the pattern of intermolecular interactions and consistent with this conclusion is the observation that the central-N2 amine participates in both donor and acceptor hydrogen bonding interactions (see below). The dication adopts a U-shaped conformation: the N1-C15-C16-N2 and N2-C17-C18-N3 torsion angles are 57.9 (6) and 60.3 (6) °, respectively. In accord with expectation (Broker & Tiekink, 2007) , the anion is twisted, the C3-S1-S2-C10 torsion angle = 81.3 (2) °, a conformation stabilised by intramolecular S···O interactions of 2.643 (4) Å for S1···O1 and 2.724 (4) Å for S2···O4.
The water molecules in (I) play a pivotal role in the crystal packing, Table 1 . As shown in Fig. 3 , pairs of water molecules bridge two carboxylate residues leading to a 12-membered {···OCO···HOH} 2 synthon. Translationally related synthons are bridged by a pair of water molecules forming eight-membered {···O···HOH} 2 synthons and leading to a chain aligned along the a axis, Fig. 3 . By contrast, the O3, O4-carboxylate residue does not participate in O-H···O hydrogen bonding but forms N-H···O interactions instead, involving both the aminium-N1 and amine-N2 groups. In the global crystal packing, the chains are sandwiched so that immediately above and below each row of hydrogen bonded carboxylate residues/water molecules are located aminium groups, with each of the nitrogen-bound acidic-hydrogen atoms forming a significant hydrogen bond, Table 1 , as emphasized in the view of Fig. 4 .
The title salt was obtained by dissolving 2-[(2-carboxyphenyl)disulfanyl]benzoic acid (0.100 g, Fluka) in ethanol (20 ml)
to which was added the amine in 1:1, 1:2 and 1:3 stoichiometric ratios in three separate experiments. Regardless of the stoichiometry, only colurless plates of (I) were harvested as proved by multiple unit cell determinations (m.pt. 381-382 K).
Refinement
The H-atoms located from difference maps but placed in their idealised positions (O-H = 0.84 Å, N-H = 0.88-0.91 Å, and C-H 0.95-0.99 Å) and were included in the refinement in the riding model approximation with U iso (H) set to 1.2-1.5U eq (carrier atom).
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Refinement. Refinement of F

